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(54) METHOD, DEVICE, AND SYSTEM FOR PROCESSING MAP UPDATE DATA

(57) This application provides a map update data
processing method, apparatus, and system, and relates
to the field of autonomous driving technologies. The
method includes: obtaining first information from at least
one vehicle terminal in a time window, where the vehicle
terminal may be a smart vehicle, and the first information
does not match corresponding second information in a
local map stored in the vehicle terminal; determining,
based on the first information, first change information of
the second information and precision information and/or
confidence information corresponding to the first change
information, where the first change information is infor-

mation about a difference between the first information
and the second information; and finally, sending the first
change information of the second information and the
precision information and/or the confidence information
corresponding to the first change information to the at
least one vehicle terminal, where the precision informa-
tion and/or the confidence information corresponding to
the first change information is used by the vehicle termi-
nal to determine whether to use the first change informa-
tion of the second information. The solution provided in
this application may be used to improve reliability of
crowdsourced map update data.
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Description

TECHNICAL FIELD

[0001] This application relates to the field of autono-
mous driving technologies, and in particular, to a map
update data processing method, apparatus, and system.

BACKGROUND

[0002] An autonomous vehicle relies on collaboration
of technologies such as artificial intelligence, visual com-
puting, radar, a positioning system, and a high definition
map, so that a computer can automatically and safely
operate a motor vehicle without any active manual oper-
ation. The high definition map is used as a mandatory
tool for vehicle navigation, and accuracy, precision, and
update efficiency of the high definition map are crucial to
safety of the autonomous vehicle. For example, the map
needs to be updated when a road is closed, a route
changes, or a traffic sign changes.
[0003] In an existing high definition map update solu-
tion, a sensor of a vehicle terminal is used to detect an
ambient environment, and a detection result (for exam-
ple, feature information of a road) corresponding to a
detected target is compared with a local map. If it is de-
termined that the detection result corresponding to the
target does not match a corresponding map element in
the local map, the detection result corresponding to the
target is sent to a cloud server, and the cloud server up-
dates the map based on the detection result, and sends
the updated map to the vehicle terminal.
[0004] However, because performance and the like of
sensors of different vehicle terminals are different, pre-
cision of map elements collected by different vehicle ter-
minals is not completely consistent, and sensor statuses
of different vehicle terminals are unstable, in the forego-
ing method, reliability of map update data received by
the vehicle terminal is uncertain. If the vehicle terminal
performs navigation by using the map update data, se-
curity cannot be ensured.

SUMMARY

[0005] This application provides a map update data
processing method, apparatus, and system used for a
smart vehicle, to improve reliability of map update data
sent to a vehicle terminal, and further ensure security of
using the map update data by the vehicle terminal.
[0006] According to a first aspect, this application pro-
vides a map update data processing method, and the
method includes: A computing apparatus first obtains first
information from at least one vehicle terminal in a time
window. The first information does not match corre-
sponding second information in a local map stored in the
vehicle terminal. Then, the computing apparatus deter-
mines, based on the first information, first change infor-
mation of the second information and precision informa-

tion and/or confidence information corresponding to the
first change information. The first change information is
information about a difference between the first informa-
tion and the second information. Finally, the computing
apparatus sends the first change information of the sec-
ond information and the precision information and/or the
confidence information corresponding to the first change
information to the at least one vehicle terminal. The pre-
cision information and/or the confidence information cor-
responding to the first change information is used by the
vehicle terminal to determine whether to use the first
change information of the second information. Because
the map update data sent by the computing apparatus
to the vehicle terminal carries the precision information
and/or the confidence information, and the precision in-
formation and/or the confidence information may repre-
sent accuracy and reliability of the map update data, the
vehicle terminal may learn credibility of the map update
data, and may further determine, based on the reliability,
whether to use the map update data. This improves re-
liability of using the map update data sent to the vehicle
terminal, and ensures security of using the map update
data by the vehicle terminal.
[0007] In a possible design, the second information in-
cludes one or more of the following parameters: at least
one map element in the local map, at least one map el-
ement group in the local map, at least one map tile in the
local map, at least one region in the local map, and at
least one country in the local map.
[0008] In a possible design, the method in this imple-
mentation may further include: The computing apparatus
receives, from the at least one vehicle terminal, result
feedback information obtained after the first change in-
formation is used. The computing apparatus determines
second change information of the second information
based on the result feedback information. The second
change information of the second information is data
used to perform map update. The vehicle terminal may
use the first change information of the second information
to check accuracy of a map element in updated map in-
formation, and notify the computing apparatus of a check
result. The computing apparatus may determine, based
on the result feedback information, whether the second
change information of the second information includes
the first change information. This further improves accu-
racy and credibility of the map update data.
[0009] In a possible design, the precision information
corresponding to the first change information is a quantity
of vehicle terminals that report the first information in a
time window. Correspondingly, the computing apparatus
may determine, based on the quantity of vehicle termi-
nals that report the first information in a time window, that
the precision information corresponding to the first
change information is the quantity of vehicle terminals
that report the first information in the time window.
[0010] Alternatively, the precision information corre-
sponding to the first change information is a ratio of a
quantity of vehicle terminals that report the first informa-
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tion in a time window to a quantity of all vehicle terminals
that pass through a geographical location corresponding
to the second information in a time window. Correspond-
ingly, the computing apparatus may determine, based
on the quantity of vehicle terminals that report the first
information in a time window and the quantity of all vehicle
terminals that pass through a geographical location cor-
responding to the second information in a time window,
the precision information corresponding to the first
change information.
[0011] Alternatively, the precision information corre-
sponding to the first change information is error informa-
tion of the first change information. Correspondingly, the
computing apparatus may determine, based on the error
information of the first change information, the precision
information corresponding to the first change informa-
tion.
[0012] In a possible design, the confidence information
corresponding to the first change information is a maxi-
mum value or a weighted average value of a confidence
level of the first change information in the time window.
[0013] In a possible design, when a quantity of map
elements corresponding to the second information is
greater than 1, the confidence information corresponding
to the first change information is an average value of
confidence levels of all map elements corresponding to
the second information.
[0014] In a possible design, if a transmission delay re-
quirement of the first information is greater than or equal
to a preset threshold, the computing apparatus is a cloud
server.
[0015] That a computing apparatus obtains first infor-
mation from at least one vehicle terminal in a time window
may be specifically:
The computing apparatus receives the first information
sent by the at least one vehicle terminal.
[0016] Alternatively, the computing apparatus re-
ceives the first information sent by the at least one vehicle
terminal through a first device.
[0017] In a possible design, before the computing ap-
paratus receives the first information sent by the at least
one vehicle terminal through the first device, the method
further includes:
The computing apparatus sends, to the first device, in-
formation used to request the first information.
[0018] In a possible design, if a transmission delay re-
quirement of the first information is less than a preset
threshold, the computing apparatus is a second device.
[0019] That a computing apparatus obtains first infor-
mation from at least one vehicle terminal in a time window
may be:
[0020] The computing apparatus receives the first in-
formation sent by the at least one vehicle terminal. Spe-
cifically, the vehicle terminal directly transmits the first
information to the second device, and the second device
processes the first information. In this way, a transmis-
sion delay is relatively short, and an overall processing
time can be shortened.

[0021] In a possible design, the second device is one
of a base station, a roadside unit device, or another ve-
hicle terminal except the at least one vehicle terminal.
[0022] In a possible design, the first information is
scrambled by using vehicle identification information, ar-
ea identification information, or map element identifica-
tion information. In this way, first information sent by dif-
ferent vehicle terminals can be distinguished, and accu-
racy of demodulation of received information from differ-
ent vehicles can be improved.
[0023] Alternatively, the first information is initialized
by using vehicle identification information, area identifi-
cation information, or map element identification infor-
mation. In this way, first information sent by different ve-
hicle terminals can be distinguished, and accuracy of de-
modulation of received information from different vehi-
cles can be improved.
[0024] In a possible design, if a transmission delay re-
quirement of the first information is less than a preset
threshold, the computing apparatus is a cloud server,
and an amount of first information whose transmission
delay requirement is less than the preset threshold is less
than or equal to an amount of first information whose
transmission delay requirement is greater than or equal
to the preset threshold. In this way, complexity of data
processing by the computing apparatus can be reduced.
[0025] According to a second aspect, this application
provides a map update data processing method, and the
method includes:
A vehicle terminal sends first information to a computing
apparatus. The first information does not match corre-
sponding second information in a local map stored in the
vehicle terminal. The first information is used by the com-
puting apparatus to determine first change information
of the second information and precision information
and/or confidence information corresponding to the first
change information. The first change information is infor-
mation about a difference between the first information
and the second information. Then, the vehicle terminal
receives the first change information of the second infor-
mation and the precision information and/or the confi-
dence information corresponding to the first change in-
formation from the computing apparatus. Finally, the ve-
hicle terminal determines, based on the precision infor-
mation and/or the confidence information corresponding
to the first change information, whether to use the first
change information of the second information. Because
the map update data received by the vehicle terminal
carries the precision information and/or the confidence
information, and the precision information and/or the con-
fidence information may represent accuracy and reliabil-
ity of the map update data, the vehicle terminal may learn
credibility of the map update data, and may further de-
termine, based on the reliability, whether to use the map
update data. This improves reliability of using the map
update data received by the vehicle terminal, and en-
sures security of using the map update data by the vehicle
terminal.
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[0026] In a possible design, the second information
may include one or more of the following parameters:
at least one map element in the local map, at least one
map element group in the local map, at least one map
tile in the local map, at least one region in the local map,
and at least one country in the local map.
[0027] In a possible design, the method may further
include:
The vehicle terminal sends, to the computing apparatus,
result feedback information obtained after the first
change information is used. The vehicle terminal may
use the first change information of the second information
to check accuracy of a map element in updated map in-
formation, and notify the computing apparatus of a check
result. The computing apparatus may determine, based
on the result feedback information, whether the second
change information of the second information includes
the first change information. This further improves accu-
racy and credibility of the map update data.
[0028] In a possible design, the precision information
corresponding to the first change information is a quantity
of vehicle terminals that report the first information in a
time window.
[0029] Alternatively, the precision information corre-
sponding to the first change information is a ratio of a
quantity of vehicle terminals that report the first informa-
tion in a time window to a quantity of all vehicle terminals
that pass through a geographical location corresponding
to the second information in a time window.
[0030] Alternatively, the precision information corre-
sponding to the first change information is error informa-
tion of the first change information.
[0031] In a possible design, the confidence information
corresponding to the first change information is a maxi-
mum value or a weighted average value of a confidence
level of the first change information in the time window.
[0032] In a possible design, when a quantity of map
elements corresponding to the second information is
greater than 1, the confidence information corresponding
to the first change information is an average value of
confidence levels of all map elements corresponding to
the second information.
[0033] In a possible design, the first information is
scrambled by using vehicle identification information, ar-
ea identification information, or map element identifica-
tion information. In this way, first information sent by dif-
ferent vehicle terminals can be distinguished, and accu-
racy of demodulation of received information from differ-
ent vehicles can be improved.
[0034] Alternatively, the first information is initialized
by using vehicle identification information, area identifi-
cation information, or map element identification infor-
mation. In this way, first information sent by different ve-
hicle terminals can be distinguished, and accuracy of de-
modulation of received information from different vehi-
cles can be improved.
[0035] According to a third aspect, this application pro-
vides a map update data processing apparatus, and the

apparatus includes: an obtaining module, configured to
obtain first information from at least one vehicle terminal
in a time window, where the first information does not
match corresponding second information in a local map
stored in the vehicle terminal; a determining module, con-
figured to determine, based on the first information, first
change information of the second information and preci-
sion information and/or confidence information corre-
sponding to the first change information, where the first
change information is information about a difference be-
tween the first information and the second information;
and a sending module, configured to send the first
change information of the second information and the
precision information and/or the confidence information
corresponding to the first change information to the at
least one vehicle terminal, where the precision informa-
tion and/or the confidence information corresponding to
the first change information is used by the vehicle termi-
nal to determine whether to use the first change informa-
tion of the second information.
[0036] In a possible design, the second information in-
cludes one or more of the following parameters:
at least one map element in the local map, at least one
map element group in the local map, at least one map
tile in the local map, at least one region in the local map,
and at least one country in the local map.
[0037] In a possible design, the apparatus further in-
cludes:
a receiving module, configured to receive, from the at
least one vehicle terminal, result feedback information
obtained after the first change information is used.
[0038] The determining module is further configured
to determine second change information of the second
information based on the result feedback information.
The second change information of the second informa-
tion is data used to perform map update.
[0039] In a possible design, the precision information
corresponding to the first change information is a quantity
of vehicle terminals that report the first information in a
time window.
[0040] Alternatively, the precision information corre-
sponding to the first change information is a ratio of a
quantity of vehicle terminals that report the first informa-
tion in a time window to a quantity of all vehicle terminals
that pass through a geographical location corresponding
to the second information in a time window.
[0041] Alternatively, the precision information corre-
sponding to the first change information is error informa-
tion of the first change information.
[0042] In a possible design, the confidence information
corresponding to the first change information is a maxi-
mum value or a weighted average value of a confidence
level of the first change information in the time window.
[0043] In a possible design, when a quantity of map
elements corresponding to the second information is
greater than 1, the confidence information corresponding
to the first change information is an average value of
confidence levels of all map elements corresponding to
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the second information.
[0044] In a possible design, if a transmission delay re-
quirement of the first information is greater than or equal
to a preset threshold, the apparatus includes a cloud
server.
[0045] The obtaining module is specifically configured
to: receive the first information sent by the at least one
vehicle terminal; or
receive the first information sent by the at least one ve-
hicle terminal through a first device.
[0046] In a possible design, the sending module is fur-
ther configured to:
before the receiving module receives the first information
sent by the at least one vehicle terminal through the first
device, send, to the first device, information used to re-
quest the first information.
[0047] In a possible design, if a transmission delay re-
quirement of the first information is less than a preset
threshold, the apparatus includes a second device.
[0048] The obtaining module is specifically configured
to: receive the first information sent by the at least one
vehicle terminal.
[0049] In a possible design, the second device includes
one of a base station, a roadside unit device, or another
vehicle terminal except the at least one vehicle terminal.
[0050] In a possible design, the first information is
scrambled by using vehicle identification information, ar-
ea identification information, or map element identifica-
tion information.
[0051] Alternatively, the first information is initialized
by using vehicle identification information, area identifi-
cation information, or map element identification infor-
mation.
[0052] In a possible design, if a transmission delay re-
quirement of the first information is less than a preset
threshold, the apparatus includes a cloud computing ap-
paratus, and an amount of first information whose trans-
mission delay requirement is less than the preset thresh-
old is less than or equal to an amount of first information
whose transmission delay requirement is greater than or
equal to the preset threshold.
[0053] For beneficial effects of the map update data
processing apparatus according to any one of the third
aspect and the possible designs of the third aspect, refer
to the beneficial effects brought by any one of the first
aspect and the possible implementations of the first as-
pect, and details are not described herein again.
[0054] According to a fourth aspect, this application
provides a vehicle terminal, and the vehicle terminal in-
cludes:

a sending module, configured to send first informa-
tion to a computing apparatus, where the first infor-
mation does not match corresponding second infor-
mation in a local map stored in the vehicle terminal,
the first information is used by the computing appa-
ratus to determine first change information of the
second information and precision information and/or

confidence information corresponding to the first
change information, and the first change information
is information about a difference between the first
information and the second information;
a receiving module, configured to receive the first
change information of the second information and
the precision information and/or the confidence in-
formation corresponding to the first change informa-
tion from the computing apparatus; and
a determining module, configured to determine,
based on the precision information and/or the confi-
dence information corresponding to the first change
information, whether to use the first change informa-
tion of the second information.

[0055] In a possible design, the second information in-
cludes one or more of the following parameters:
at least one map element in the local map, at least one
map element group in the local map, at least one map
tile in the local map, at least one region in the local map,
and at least one country in the local map.
[0056] In a possible design, the sending module is fur-
ther configured to:
send, to the computing apparatus, result feedback infor-
mation obtained after the first change information is used.
[0057] In a possible design, the precision information
corresponding to the first change information is a quantity
of vehicle terminals that report the first information in a
time window.
[0058] Alternatively, the precision information corre-
sponding to the first change information is a ratio of a
quantity of vehicle terminals that report the first informa-
tion in a time window to a quantity of all vehicle terminals
that pass through a geographical location corresponding
to the second information in a time window.
[0059] Alternatively, the precision information corre-
sponding to the first change information is error informa-
tion of the first change information.
[0060] In a possible design, the confidence information
corresponding to the first change information is a maxi-
mum value or a weighted average value of a confidence
level of the first change information in the time window.
[0061] In a possible design, when a quantity of map
elements corresponding to the second information is
greater than 1, the confidence information corresponding
to the first change information is an average value of
confidence levels of all map elements corresponding to
the second information.
[0062] In a possible design, the first information is
scrambled by using vehicle identification information, ar-
ea identification information, or map element identifica-
tion information.
[0063] Alternatively, the first information is initialized
by using vehicle identification information, area identifi-
cation information, or map element identification infor-
mation.
[0064] For beneficial effects of the map update data
processing apparatus according to any one of the fourth
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aspect and the possible designs of the fourth aspect,
refer to the beneficial effects brought by any one of the
second aspect and the possible implementations of the
second aspect, and details are not described herein
again.
[0065] According to a fifth aspect, this application pro-
vides a map update data processing apparatus, and the
apparatus includes a memory and a processor.
[0066] The memory is configured to store program in-
structions.
[0067] The processor is configured to invoke the pro-
gram instructions in the memory to perform the map up-
date data processing method according to any one of the
first aspect and the possible designs of the first aspect.
[0068] According to a fifth aspect, this application pro-
vides a vehicle terminal, and the vehicle terminal includes
a memory and a processor.
[0069] The memory is configured to store program in-
structions.
[0070] The processor is configured to invoke the pro-
gram instructions in the memory to perform the map up-
date data processing method according to any one of the
second aspect and the possible designs of the second
aspect.
[0071] According to a sixth aspect, this application pro-
vides a readable storage medium. The readable storage
medium stores execution instructions. When at least one
processor of a map update data processing apparatus
executes the execution instructions, the map update data
processing apparatus performs the method according to
any one of the first aspect and the possible designs of
the first aspect.
[0072] According to a seventh aspect, this application
provides a readable storage medium. The readable stor-
age medium stores execution instructions. When at least
one processor of a vehicle terminal executes the execu-
tion instructions, the vehicle terminal performs the meth-
od according to any one of the second aspect and the
possible designs of the second aspect.
[0073] According to an eighth aspect, this application
provides a map update data processing system. The map
update data processing system includes the map update
data processing apparatus according to any one of the
third aspect and the possible designs of the third aspect
and the vehicle terminal according to any one of the fourth
aspect and possible designs of the fourth aspect.

BRIEF DESCRIPTION OF DRAWINGS

[0074]

FIG. 1 is a schematic diagram of a scenario to which
a map update data processing method is applied ac-
cording to this application;
FIG. 2 is a schematic diagram of another scenario
to which a map update data processing method is
applied according to this application;
FIG. 3 is a flowchart of an embodiment of a map

update data processing method according to this ap-
plication;
FIG. 4 is a flowchart of an embodiment of a map
update data processing method according to this ap-
plication;
FIG. 5A and FIG. 5B are an interaction flowchart of
an embodiment of a map update data processing
method according to this application;
FIG. 6 is a schematic diagram of a structure of an
embodiment of a map update data processing ap-
paratus according to this application;
FIG. 7 is a schematic diagram of a structure of an
embodiment of a map update data processing ap-
paratus according to this application;
FIG. 8 is a schematic diagram of a structure of a
vehicle terminal according to this application;
FIG. 9 is a schematic diagram of a structure of a map
update data processing apparatus according to this
application; and
FIG. 10 is a schematic diagram of a structure of a
vehicle terminal according to this application.

DESCRIPTION OF EMBODIMENTS

[0075] In embodiments of this application, a word such
as "example" or "for example" is used to give an example,
an illustration, or descriptions. Any embodiment or
scheme described as "example" or "for example" in the
embodiments of this application should not be explained
as being more preferred or having more advantages than
another embodiment or scheme. Exactly, use of the word
"example" or "for example" is intended to present a rel-
ative concept in a specific manner. Terms "first" and "sec-
ond" are merely used for a purpose of description, and
shall not be understood as an indication or implication of
relative importance.
[0076] In the conventional technology, because relia-
bility of map update data received by a vehicle terminal
is uncertain, if the vehicle terminal performs navigation
by using the map update data, security cannot be en-
sured.
[0077] To resolve this problem, this application pro-
vides a map update data processing method, apparatus,
and system. A computing apparatus determines map up-
date data and precision information and/or confidence
information of the map update data based on data col-
lected by a vehicle terminal. Then, the map update data
and the precision information and/or the confidence in-
formation of the map update data are sent to the vehicle
terminal. Because the map update data sent by the com-
puting apparatus to the vehicle terminal carries the pre-
cision information and/or the confidence information, and
the precision information and/or the confidence informa-
tion may represent reliability of the map update data, the
vehicle terminal may learn credibility of the map update
data, and may further determine, based on the reliability,
whether to use the map update data. This improves re-
liability of using the map update data sent to the vehicle
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terminal, and ensures security of using the map update
data by the vehicle terminal. The following describes in
detail the map update data processing method, appara-
tus, and system provided in this application with refer-
ence to the accompanying drawings.
[0078] The map update data processing method, ap-
paratus, and system provided in this application may be
applied to an unmanned driving (unmanned driving), an
assisted driving (driver assistance/ADAS), or an intelli-
gent driving (intelligent driving) field.
[0079] The map update data processing method pro-
vided in this application may be performed by a comput-
ing apparatus. The computing apparatus may be a serv-
er, or may be an apparatus such as a processor disposed
in the server. The server may be a cloud server, or the
like.
[0080] FIG. 1 is a schematic diagram of a scenario to
which the map update data processing method is applied
according to this application. As shown in FIG. 1, in this
application scenario, a cloud server 11 and a vehicle ter-
minal 12 are mainly involved. The vehicle terminal 12
uses a local map, and may sense an ambient environ-
ment. For example, the vehicle terminal 12 may sense
the ambient environment through a sensor disposed on
the vehicle terminal 12, and detect first information. The
vehicle terminal 12 compares the detected first informa-
tion with corresponding second information in the local
map, and if the detected first information does not match
the corresponding second information, sends the detect-
ed first information to the cloud server. The cloud server
11 may store a high definition map database. The cloud
server 11 may receive at least one piece of first informa-
tion from the vehicle terminal 12; determine, based on
received first information from at least one vehicle termi-
nal in a time window, first change information of the sec-
ond information and precision information and/or confi-
dence information corresponding to the first change in-
formation, where the first change information is informa-
tion about a difference between the first information and
the second information, or information indicating that the
first information is inconsistent with the second informa-
tion; and then send the first change information of the
second information and the precision information and/or
the confidence information corresponding to the first
change information to the vehicle terminal 12 and another
vehicle terminal. The vehicle terminal 12 or the another
vehicle terminal may determine, based on the precision
information and/or the confidence information corre-
sponding to the first change information, whether to use
the first change information. For example, if the vehicle
terminal determines that the precision information and/or
the confidence information corresponding to the first
change information meets a preset requirement, the first
change information is used. For example, navigation may
be performed directly by using the first change informa-
tion, or navigation may be performed after the local map
is updated by using the first change information. After
using the first change information, the vehicle terminal

12 sends, to the cloud server 11, result feedback infor-
mation obtained after the first change information is used.
The result feedback information is a vehicle running re-
sult after the first change information is used. The cloud
server 11 determines second change information of the
second information based on the result feedback infor-
mation after the first change information is used.
[0081] FIG. 2 is a schematic diagram of another sce-
nario to which the map update data processing method
is applied according to this application. As shown in FIG.
2, in this application scenario, a cloud server 11, a vehicle
terminal 12, and a base station or roadside unit device
13 are mainly involved. The vehicle terminal 12 uses a
local map. In addition, the vehicle terminal 12 may sense
an ambient environment. For example, the vehicle ter-
minal 12 may sense the ambient environment through a
sensor disposed on the vehicle terminal 12, and detect
first information. The vehicle terminal 12 compares the
detected first information with corresponding second in-
formation in the local map. If the detected first information
does not match the corresponding second information,
a transmission delay requirement of the first information
is first determined. If the transmission delay requirement
of the first information is greater than or equal to a preset
threshold, the first information is delay-insensitive infor-
mation. In this case, the vehicle terminal 12 sends the
first information to the cloud server 11 directly or through
a first device. The cloud server 11 performs processing.
Specifically, the cloud server 11 performs processing by
using the map update data processing method provided
in this application. If the transmission delay requirement
of the first information is less than the preset threshold,
that is, the first information is delay-sensitive information,
real-time information, and information that needs to be
processed in a short time, the vehicle terminal 12 sends
the first information to a second device 13. The second
device 13 performs processing. Specifically, the second
device 13 performs processing by using the map update
data processing method provided in this application. The
first device may be a base station, a roadside unit device,
or another vehicle terminal except the vehicle terminal
that sends the first information. The following describes
the technical solutions of this application in detail with
reference to the accompanying drawings.
[0082] FIG. 3 is a flowchart of an embodiment of a map
update data processing method according to this appli-
cation. As shown in FIG. 3, this embodiment may be ex-
ecuted by a computing apparatus. The computing appa-
ratus may be a server, or may be an apparatus such as
a processor disposed in the server. The method in this
embodiment may include the following steps:
S101: The computing apparatus obtains first information
from at least one vehicle terminal in a time window, where
the first information does not match corresponding sec-
ond information in a local map stored in the vehicle ter-
minal.
[0083] The time window may be a preset time period,
for example, may be one second, one minute, one hour,
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one day, one week, or half a month. The computing ap-
paratus may periodically obtain the first information from
the vehicle terminal by using the time window as a peri-
odicity.
[0084] Specifically, the map in this application may be
an electronic map. The electronic map is a digital map.
The electronic map is a map that is stored, based on a
map database, in a digital form by using a computer tech-
nology and that may be displayed on a display of a ter-
minal device. A main component element of the electron-
ic map is a map element, for example, a geographical
element such as a mountain, a river system, a land, an
administrative division, a point of interest, or a road, and
for another example, a target element on a road such as
a lane line, a crosswalk, a stop line, a traffic sign, a road-
map, a light pole, a traffic light, a gantry, a roundabout,
or a parking lot. The road may be further divided into five
classes: an expressway, a first-class road, a second
class road, a third-class road, and a fourth-class road.
Roads at each class may be different map elements.
[0085] The first information may be information detect-
ed by the vehicle terminal by sensing an ambient envi-
ronment. For example, in a running process, the vehicle
terminal obtains the first information by detecting the am-
bient environment through a sensor, such as a laser radar
or a camera, disposed on the vehicle terminal. The first
information may be one or more elements, for example,
a roadmap, a light pole, a traffic signboard, or a traffic
light. The first information may alternatively be attribute
or feature information of an element, for example, road
feature information. The road feature information may
be, for example, a width, a shape, a curvature, a friction
coefficient, or the like of a road. The first information may
alternatively be newly detected information compared
with the local map, that is, information that is not in the
local map.
[0086] The sensor disposed on the vehicle terminal
may be a sensor such as the camera, the laser radar, a
millimeter wave radar, an ultrasonic wave, or a combined
inertial navigation. The second information may be at
least one map element or at least one attribute of the
map element in the local map. The second information
is, for example, the lamp pole, the traffic signboard, the
traffic light, or the lane line. Alternatively, the second in-
formation is at least one map element group, at least one
map tile, at least one region, or at least one country in
the local map. Alternatively, the second information is at
least one of a shape, a curvature, a slope, or a width of
a road.
[0087] The vehicle terminal compares the detected
first information with the corresponding second informa-
tion in the local map, and if the detected first information
does not match the corresponding second information,
sends the detected first information to the computing ap-
paratus. The nonmatching may be, for example, the fol-
lowing four cases:

1. If the second information is the at least one map

element in the local map, the vehicle terminal com-
pares the detected first information with the corre-
sponding second information in the local map, and
when a location of the second information (which is
the at least one map element in the local map) chang-
es, where the location is, for example, a lane line, a
stop line, a zebra crossing area, an intersection area,
or an external rectangular surface formed by a lamp
pole and a lamp, the vehicle terminal determines that
the first information does not match the second in-
formation.
2. If the second information is the at least one at-
tribute of the map element in the local map, the ve-
hicle terminal compares the detected first informa-
tion with the corresponding second information in
the local map, and when the second information
(which is the at least one attribute of the map element
in the local map) changes, for example, a color, a
shape, a width, a material, a line type, whether a lane
is a special-purpose lane, or a road curvature/slope
topology changes, the vehicle terminal determines
that the first information does not match the second
information.
3. The vehicle terminal compares the detected first
information with the corresponding second informa-
tion in the local map, and when determining that the
first information is a newly added map element, the
vehicle terminal determines that the first information
does not match the second information.
4. The vehicle terminal compares the detected first
information with the corresponding second informa-
tion in the local map, where the second information
is an original map element, and when determining
that the original map element disappears, the vehicle
terminal determines that the first information does
not match the second information.

[0088] S102: The computing apparatus determines,
based on the first information, first change information of
the second information and precision information and/or
confidence information corresponding to the first change
information, where the first change information is infor-
mation about a difference between the first information
and the second information.
[0089] Specifically, in the time window, the computing
apparatus may receive one or more pieces of first infor-
mation. The computing apparatus first determines the
first change information of the second information based
on the first information and the corresponding second
information in the local map stored in the vehicle terminal.
It should be noted that the local map stored in the vehicle
terminal is sent by the computing apparatus to the vehicle
terminal. Therefore, the computing apparatus knows the
local map stored in the vehicle terminal and a correspond-
ing version of the local map. The first change information
is the information about the difference between the first
information and the second information, or information
indicating that the first information is inconsistent with the
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second information. For example, the vehicle terminal
detects a first roadmap of a point A of a first intersection,
where the first information is attribute information such
as a location (namely, the point A of the first intersection),
a color, a shape, and a size of the roadmap; searches,
based on the first information, for the second information
(namely, a map element herein) of a location correspond-
ing to the location of the roadmap in the local map; and
if the location has a second roadmap, determines infor-
mation about a difference between attribute information
of the first roadmap and the second roadmap, for exam-
ple, a difference between a color, a shape, and a size,
and determines the determined difference information as
the first change information of the second information; or
if the location in the local map does not have any infor-
mation, determines that the first roadmap is a newly add-
ed roadmap, and may determine the attribute information
such as the location, the shape, and the size of the first
roadmap as the first change information of the second
information.
[0090] The computing apparatus may further deter-
mine, based on the determined first change information,
the precision information and/or the confidence informa-
tion corresponding to the first change information. Spe-
cifically, the precision information and/or the confidence
information may be used to represent reliability of map
update data. Specifically, the computing apparatus de-
termines, based on the determined first change informa-
tion, the precision information corresponding to the first
change information. The following provides three feasi-
ble example implementations:

Manner 1: The precision information corresponding
to the first change information may be defined as a
quantity of vehicle terminals that report the first in-
formation in the time window. In this case, the com-
puting apparatus may determine, based on the quan-
tity of vehicle terminals that report the first informa-
tion in the time window, that the precision information
corresponding to the first change information is the
quantity of vehicle terminals that report the first in-
formation in the time window. For example, if the
quantity of vehicle terminals that report the first in-
formation in the time window is 50, the precision in-
formation corresponding to the first change informa-
tion is 50.
Manner 2: The precision information corresponding
to the first change information may be defined as a
ratio of a quantity of vehicle terminals that report the
first information in the time window to a quantity of
all vehicle terminals that pass through a geographi-
cal location corresponding to the second information
in the time window. Specifically, the vehicle terminal
may report a geographical location of the vehicle ter-
minal to the computing apparatus, so that the com-
puting apparatus may learn the quantity of vehicle
terminals that pass through a geographical location.
In this case, the computing apparatus may deter-

mine, based on the quantity of vehicle terminals that
report the first information in the time window and
the quantity of all vehicle terminals that pass through
a geographical location corresponding to the second
information in the time window, the precision infor-
mation corresponding to the first change information.
For example, if the quantity of vehicle terminals that
report the first information in the time window is 50,
and the quantity of all vehicle terminals that pass
through a geographical location corresponding to the
second information in the time window is 80, the pre-
cision information corresponding to the first change
information is 5/8 = 0.625.
Manner 3: The precision information corresponding
to the first change information may be defined as
error information of the first change information. In
this case, the computing apparatus may determine,
based on the error information of the first change
information, the precision information corresponding
to the first change information, where the error infor-
mation is a measurement deviation value of the ve-
hicle terminal. It should be understood that the meas-
urement deviation value herein may also be quan-
tized into a plurality of discrete levels. For example,
when the update data is a location of an element,
the precision information is deviation information or
a deviation order of the location.

[0091] The confidence in this embodiment of this ap-
plication may be a probability that an overall parameter
value falls within an interval of a sample statistic value,
and is also referred to as any one of a guarantee rate,
reliability, a confidence level, or a confidence coefficient,
that is, a form of a confidence level in conventional math-
ematics. Alternatively, the confidence may be a posterior
probability for determining a detection target, for exam-
ple, a posterior probability value based on Bayesian es-
timation or a value that is between 0 and 1 and that is
obtained through calculation based on a membership
function of fuzzy mathematics. This is not specifically lim-
ited in this embodiment.
[0092] Specifically, the precision information corre-
sponding to the first change information may be used to
measure accuracy and reliability of the first change in-
formation. The computing apparatus may be used to de-
termine the precision information corresponding to the
first change information, so as to determine the accuracy
and reliability of the first change information. When send-
ing the first change information to the vehicle terminal,
the computing apparatus carries the precision informa-
tion corresponding to the first change information, so that
the vehicle terminal may learn the accuracy and reliability
of the first change information, and may determine,
based on the reliability, whether to use the map update
data. This ensures security of using the first change in-
formation by the vehicle terminal.
[0093] According to this embodiment of this applica-
tion, in a feasible implementation, the confidence infor-
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mation corresponding to the first change information may
be a maximum value or a weighted average value of a
confidence level of the first change information in the time
window. Correspondingly, that the computing apparatus
determines, based on the determined first change infor-
mation, the confidence information corresponding to the
first change information may be calculating the maximum
value or the weighted average value of the confidence
level of the first change information in the time window.
The calculated maximum value or weighted average val-
ue of the confidence level of the first change information
is the confidence information corresponding to the first
change information.
[0094] In another feasible implementation, when a
quantity of map elements corresponding to the second
information is greater than 1, the confidence information
corresponding to the first change information may be an
average value of confidence levels of all map elements
corresponding to the second information. Correspond-
ingly, that the computing apparatus determines, based
on the determined first change information, the confi-
dence information corresponding to the first change in-
formation may be calculating the average value of con-
fidence levels of all map elements corresponding to the
second information. The calculated average value of con-
fidence levels of all map elements corresponding to the
second information is the confidence information corre-
sponding to the first change information.
[0095] S103: The computing apparatus sends the first
change information of the second information and the
precision information and/or the confidence information
corresponding to the first change information to the at
least one vehicle terminal, where the precision informa-
tion and/or the confidence information corresponding to
the first change information is used by the vehicle termi-
nal to determine whether to use the first change informa-
tion of the second information.
[0096] Specifically, after the computing apparatus ob-
tains the first change information of the second informa-
tion and the precision information corresponding to the
first change information, or the computing apparatus ob-
tains the first change information of the second informa-
tion and the confidence corresponding to the first change
information, or the computing apparatus obtains the first
change information of the second information and the
precision information and/or the confidence information
corresponding to the first change information, the com-
puting apparatus sends the first change information of
the second information and the precision information
and/or the confidence information corresponding to the
first change information to the at least one vehicle termi-
nal. The vehicle terminal may determine, based on the
first change information of the second information and
the precision information and/or the confidence informa-
tion corresponding to the first change information, wheth-
er to use the first change information of the second in-
formation. For example, if the vehicle terminal deter-
mines that the precision information and/or the confi-

dence information corresponding to the first change in-
formation of the second information meets a preset re-
quirement, the vehicle terminal determines to use the
first change information, for example, navigation may be
performed directly by using the first change information
of the second information, or navigation may be per-
formed after the local map is updated by using the first
change information of the second information. It may be
understood that the first change information of the sec-
ond information may be referred to as the map update
data. Because the map update data sent by the comput-
ing apparatus to the vehicle terminal carries the precision
information and/or the confidence information, and the
precision information and/or the confidence information
may represent reliability of the map update data, the ve-
hicle terminal may learn credibility of the map update
data, and may further determine, based on the reliability,
whether to use the map update data. This improves re-
liability of using the map update data sent to the vehicle
terminal, and ensures security of using the map update
data by the vehicle terminal.
[0097] Further, based on the foregoing embodiment,
the method according to this embodiment may further
include:

S104: The computing apparatus receives, from the
at least one vehicle terminal, result feedback infor-
mation obtained after the first change information is
used.
S105: The computing apparatus determines second
change information of the second information based
on the result feedback information, where the second
change information of the second information is data
used to perform map update.

[0098] Specifically, the computing apparatus sends
the first change information of the second information
and the precision information and/or the confidence in-
formation corresponding to the first change information
to the vehicle terminal, and the vehicle terminal deter-
mines, based on a configuration of the vehicle terminal,
whether to use the first change information of the second
information. If the vehicle terminal determines to use the
first change information of the second information, after
using, the vehicle terminal generates a corresponding
use result in a running process. The use result is "correct"
or "incorrect", or the use result is a score feedback, and
feedback information is the use result. The vehicle ter-
minal sends the result feedback information to the com-
puting apparatus. The computing apparatus may deter-
mine the second change information of the second infor-
mation based on the result feedback information. For ex-
ample, if the result feedback information is "correct", the
computing apparatus may determine that the second
change information of the second information includes
the first change information, or if the result feedback in-
formation is "incorrect", the computing apparatus may
determine that the second change information of the sec-
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ond information does not include the first change infor-
mation. The second change information of the second
information may be data used to perform map update.
The vehicle terminal may use the first change information
of the second information to check accuracy of a map
element in updated map information, and notify the com-
puting apparatus of a check result. The computing ap-
paratus may determine, based on the result feedback
information, whether the second change information of
the second information includes the first change informa-
tion. This further improves accuracy and credibility of the
map update data.
[0099] Optionally, the computing apparatus may per-
form map update based on the second change informa-
tion of the second information. Because the second
change information of the second information is verified
by running of the vehicle terminal, accuracy can be en-
sured. Therefore, the computing apparatus may perform
map update based on the second change information of
the second information.
[0100] According to the map update data processing
method provided in this embodiment, the computing ap-
paratus is used to obtain the first information from the at
least one vehicle terminal in the time window, where the
first information does not match the corresponding sec-
ond information in the local map stored in the vehicle
terminal; then determines, based on the first information,
the first change information of the second information
and the precision information and/or the confidence in-
formation corresponding to the first change information;
and finally sends the first change information of the sec-
ond information and the precision information and/or the
confidence information corresponding to the first change
information to the at least one vehicle terminal. The ve-
hicle terminal may determine, based on the first change
information of the second information and the precision
information and/or the confidence information corre-
sponding to the first change information, whether to use
the first change information of the second information.
Because the map update data (that is, the first change
information of the second information) sent by the com-
puting apparatus to the vehicle terminal carries the pre-
cision information and/or the confidence information, and
the precision information and/or the confidence informa-
tion may represent reliability of the map update data, the
vehicle terminal may learn credibility of the map update
data, and may further determine, based on the reliability,
whether to use the map update data. This improves re-
liability of using the map update data sent to the vehicle
terminal, and ensures security of using the map update
data by the vehicle terminal.
[0101] In this embodiment of this application, the com-
puting apparatus may be a cloud server or a second de-
vice. When a transmission delay requirement of the first
information is greater than or equal to a preset threshold,
that is, the first information is data with a relatively low
delay requirement (or insensitive), the computing appa-
ratus is the cloud server. In this case, that the computing

apparatus obtains first information from at least one ve-
hicle terminal in a time window in S 101 may be specifi-
cally:
The computing apparatus receives the first information
sent by the at least one vehicle terminal.
[0102] Alternatively, the computing apparatus re-
ceives the first information sent by the at least one vehicle
terminal through a first device. The first device is, for ex-
ample, a base station. Specifically, the vehicle terminal
may send the first information to the base station, and
the base station sends the first information to the cloud
server for processing. Optionally, before the computing
apparatus receives the first information sent by the at
least one vehicle terminal through the first device, the
method may further include: The computing apparatus
sends, to the first device, information used to request the
first information. To be specific, the vehicle terminal
sends the first information to the first device, and the first
device sends the first information to the computing ap-
paratus only after receiving the information that is sent
by the computing apparatus and that is used to request
the first information.
[0103] When the transmission delay requirement of the
first information is less than the preset threshold, a to-
be-processed time of the first information is relatively
short, and the first information is data that needs to be
processed immediately, for example, some data on
which an accident may occur if the first information is not
processed immediately. In this case, the computing ap-
paratus is the second device, and that the computing
apparatus obtains first information from at least one ve-
hicle terminal in a time window in S101 may be specifi-
cally:
[0104] The computing apparatus receives the first in-
formation sent by the at least one vehicle terminal. Spe-
cifically, the vehicle terminal directly transmits the first
information to the second device, and the second device
performs S102 and S103. In this way, a transmission
delay is relatively short, and an overall processing time
can be shortened.
[0105] Optionally, the second device may be one of a
base station, a roadside unit device, or another vehicle
terminal except the at least one vehicle terminal.
[0106] According to this embodiment, in a feasible im-
plementation, before the first information is sent by the
vehicle terminal to the computing apparatus, the first in-
formation may be scrambled by using vehicle identifica-
tion information, area identification information, or map
element identification information. In this way, first infor-
mation sent by different vehicle terminals can be distin-
guished, and accuracy of demodulation of received in-
formation from different vehicles can be improved.
[0107] Alternatively, before the first information is sent
by the vehicle terminal to the computing apparatus, the
first information is initialized by using vehicle identifica-
tion information, area identification information, or map
element identification information. In this way, first infor-
mation sent by different vehicle terminals can be distin-
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guished, and accuracy of demodulation of received in-
formation from different vehicles can be improved.
[0108] According to this embodiment, if the transmis-
sion delay requirement of the first information is less than
the preset threshold, the computing apparatus is the
cloud server, and an amount of first information whose
transmission delay requirement is less than the preset
threshold is less than or equal to an amount of first infor-
mation whose transmission delay requirement is greater
than or equal to the preset threshold. In this way, com-
plexity of data processing by the computing apparatus
can be reduced.
[0109] The following uses a specific embodiment to
describe a process in which the vehicle terminal reports
the first information based on different transmission delay
requirements of the first information.
[0110] FIG. 4 is a flowchart of an embodiment of a map
update data processing method according to this appli-
cation. As shown in FIG. 4, the method in this embodi-
ment may include the following steps:
S201: A vehicle terminal senses an ambient environment
through a sensor disposed on the vehicle terminal, and
detects first information.
[0111] Specifically, for example, in a running process,
the vehicle terminal obtains the first information by de-
tecting the ambient environment through the sensor,
such as a laser radar or a camera, disposed on the vehicle
terminal. For a specific explanation of the first informa-
tion, refer to the description in the embodiment in FIG.
3. Details are not described herein again.
[0112] S202: The vehicle terminal compares the de-
tected first information with corresponding second infor-
mation in a local map, and if the first information does
not match the second information, determines a trans-
mission delay requirement of the first information.
[0113] That the first information does not match the
second information may be, for example, the following
four cases:

1. If the second information is at least one map ele-
ment in the local map, the vehicle terminal compares
the detected first information with the corresponding
second information in the local map, and when a
location of the second information (which is the at
least one map element in the local map) changes,
where the location is, for example, a lane line, a stop
line, a zebra crossing area, an intersection area, or
an external rectangular surface formed by a lamp
pole and a lamp, the vehicle terminal determines that
the first information does not match the second in-
formation.
2. If the second information is at least one attribute
of the map element in the local map, the vehicle ter-
minal compares the detected first information with
the corresponding second information in the local
map, and when the second information (which is the
at least one attribute of the map element in the local
map) changes, for example, a color, a shape, a width,

a material, a line type, whether a lane is a special-
purpose lane, or a road curvature/slope topology
changes, the vehicle terminal determines that the
first information does not match the second informa-
tion.
3. The vehicle terminal compares the detected first
information with the corresponding second informa-
tion in the local map, and when determining that the
first information is a newly added map element, the
vehicle terminal determines that the first information
does not match the second information.
4. The vehicle terminal compares the detected first
information with the corresponding second informa-
tion in the local map, where the second information
is an original map element, and when determining
that the original map element disappears, the vehicle
terminal determines that the first information does
not match the second information.

[0114] If it is determined that the first information does
not match the second information, the transmission delay
requirement of the first information is further determined.
That is, a type of the first information is determined, to
determine whether the first information is data that needs
to be processed immediately.
[0115] S203: If the vehicle terminal determines that the
transmission delay requirement of the first information is
greater than or equal to a preset threshold, the vehicle
terminal sends the first information to a cloud server.
[0116] Specifically, if the transmission delay require-
ment of the first information is greater than or equal to
the preset threshold, the first information is delay-insen-
sitive data. In this case, the vehicle terminal sends the
first information to the cloud server for processing.
[0117] Alternatively, the vehicle terminal sends the first
information to the cloud server through a first device. The
first device is, for example, a base station. Specifically,
the vehicle terminal may send the first information to the
base station, and the base station sends the first infor-
mation to the cloud server for processing.
[0118] S204: If the vehicle terminal determines that the
transmission delay requirement of the first information is
less than the preset threshold, the vehicle terminal sends
the first information to a second device.
[0119] The second device may be one of a base sta-
tion, a roadside unit device, or another vehicle terminal
except at least one vehicle terminal. Specifically, if the
transmission delay requirement of the first information is
less than the preset threshold, a to-be-processed time
of the first information is relatively short, and the first in-
formation is data that needs to be processed immediate-
ly, for example, some data on which an accident may
occur if the first information is not processed immediately.
In this case, the vehicle terminal directly transmits a map
element to the second device, and the second device
processes the map element. In this way, a transmission
delay is relatively short, and an overall processing time
can be shortened.
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[0120] S205: The cloud server or the second device
determines, based on the first information received in a
time window, first change information of the second in-
formation and precision information and/or confidence
information corresponding to the first change informa-
tion.
[0121] For a specific determining process, refer to the
description of S102. Details are not described herein
again.
[0122] S206: The cloud server or the second device
sends the first change information of the second infor-
mation and the precision information and/or the confi-
dence information corresponding to the first change in-
formation to the at least one vehicle terminal.
[0123] S207: The vehicle terminal determines, based
on the precision information and/or the confidence infor-
mation corresponding to the first change information of
the second information, whether to use the first change
information of the second information.
[0124] According to the map update data processing
method provided in this embodiment, when detecting the
first information that does not match the corresponding
second information in the local map, the vehicle terminal
determines the transmission delay requirement of the
first information. If the transmission delay requirement of
the first information is greater than or equal to the preset
threshold, the vehicle terminal sends the first information
to the cloud server for processing or sends the first infor-
mation to the cloud server for processing through the first
device. If determining that the transmission delay require-
ment of the first information is less than the preset thresh-
old, the vehicle terminal sends the first information to the
second device for processing. The second device may
be one of the base station, the roadside unit device, or
the another vehicle terminal except the at least one ve-
hicle terminal. In this way, map update data that has a
relatively high real-time requirement can be transmitted
to the base station, the roadside unit device, or the vehicle
terminal for processing immediately, and map update da-
ta that has a relatively low real-time requirement can be
transmitted to the cloud server for processing. Such clas-
sification processing can improve efficiency of map up-
date data processing.
[0125] The following uses a specific embodiment to
describe in detail a technical solution of the method em-
bodiments shown in FIG. 3 and FIG. 4.
[0126] FIG. 5A and FIG. 5B are an interaction flowchart
of an embodiment of a map update data processing meth-
od according to this application. As shown in FIG. 5A and
FIG. 5B, the method in this embodiment may include the
following steps:
S301: A vehicle terminal senses an ambient environment
through a sensor disposed on the vehicle terminal, and
detects first information.
[0127] Specifically, for example, in a running process,
the vehicle terminal obtains the first information by de-
tecting the ambient environment through the sensor,
such as a laser radar or a camera, disposed on the vehicle

terminal. For a specific explanation of the first informa-
tion, refer to the description in the embodiment in FIG.
3. Details are not described herein again.
[0128] S302: The vehicle terminal compares the de-
tected first information with corresponding second infor-
mation in a local map, and if the first information does
not match the second information, determines a trans-
mission delay requirement of the first information.
[0129] That the first information does not match the
second information may be specifically four cases. For
details, refer to the description of S 101 in the embodi-
ment shown in FIG. 3. Details are not described herein
again. If it is determined that the first information does
not match the second information, the transmission delay
requirement of the first information is further determined.
That is, a type of the first information is determined, to
determine whether the first information is data that needs
to be processed immediately.
[0130] S303: If the vehicle terminal determines that the
transmission delay requirement of the first information is
greater than or equal to a preset threshold, the vehicle
terminal sends the first information to a cloud server.
[0131] Specifically, if the transmission delay require-
ment of the first information is greater than or equal to
the preset threshold, the first information is delay-insen-
sitive data. In this case, the vehicle terminal sends the
first information to the cloud server for processing.
[0132] Alternatively, the vehicle terminal sends the first
information to the cloud server through a first device. The
first device is, for example, a base station. Specifically,
the vehicle terminal may send the first information to the
base station, and the base station sends the first infor-
mation to the cloud server for processing.
[0133] S304: If the vehicle terminal determines that the
transmission delay requirement of the first information is
less than the preset threshold, the vehicle terminal sends
the first information to a second device.
[0134] The second device may be one of a base sta-
tion, a roadside unit device, or another vehicle terminal
except at least one vehicle terminal. Specifically, if the
transmission delay requirement of the first information is
less than the preset threshold, a to-be-processed time
of the first information is relatively short, and the first in-
formation is data that needs to be processed immediate-
ly, for example, some data on which an accident may
occur if the first information is not processed immediately.
In this case, the vehicle terminal directly transmits a map
element to the second device, and the second device
processes the map element. In this way, a transmission
delay is relatively short, and an overall processing time
can be shortened.
[0135] S305: The cloud server or the second device
determines, based on the first information received in a
time window, first change information of the second in-
formation and precision information and/or confidence
information corresponding to the first change informa-
tion.
[0136] Specifically, there are a plurality of vehicle ter-
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minals, and each vehicle terminal reports detected first
information to the cloud server or the second device. The
cloud server or the second device determines, based on
the first information received in the time window, the first
change information of the second information and the
precision information and/or the confidence information
corresponding to the first change information. A time
granularity of the time window may be, for example, a
minute, an hour, a day, a week, or a month. For a specific
determining process, refer to the description of S102.
Details are not described herein again.
[0137] S306: The cloud server or the second device
sends the first change information of the second infor-
mation and the precision information and/or the confi-
dence information corresponding to the first change in-
formation to the at least one vehicle terminal.
[0138] S307: The vehicle terminal determines, based
on the precision information and/or the confidence infor-
mation corresponding to the first change information of
the second information, whether to use the first change
information of the second information. If the vehicle ter-
minal determines to use the first change information of
the second information, continue to perform S308.
[0139] S308: The vehicle terminal sends, to the cloud
server or the second device, result feedback information
obtained after the first change information is used.
[0140] S309: The cloud server or the second device
determines second change information of the second in-
formation based on the result feedback information,
where the second change information of the second in-
formation is data used to perform map update.
[0141] Specifically, the vehicle terminal determines,
based on a configuration of the vehicle terminal, whether
to use the first change information of the second infor-
mation. If the vehicle terminal determines to use the first
change information of the second information, after us-
ing, the vehicle terminal generates a corresponding use
result in a running process. The use result is "correct" or
"incorrect", and feedback information is the use result.
The cloud server is used as an example. The vehicle
terminal sends the feedback information to the cloud
server. The cloud server may determine the second
change information of the second information based on
the feedback information. For example, if the feedback
information is "correct", the cloud server may determine
that the second change information of the second infor-
mation includes the first change information, or if the
feedback information is "incorrect", the cloud server may
determine that the second change information of the sec-
ond information does not include the first change infor-
mation. The second change information of the second
information may be data used to perform map update.
The vehicle terminal may use the first change information
of the second information to check accuracy of a map
element in updated map information, and notify the cloud
server of a check result. The cloud server may determine,
based on the result feedback information, whether the
second change information of the second information in-

cludes the first change information. This further improves
accuracy and credibility of the map update data.
[0142] Further, the cloud server or the second device
may perform map update based on the second change
information of the second information. Because the sec-
ond change information of the second information is ver-
ified by running of the vehicle terminal, accuracy can be
ensured. Therefore, the cloud server or the second de-
vice may perform map update based on the second
change information of the second information.
[0143] FIG. 6 is a schematic diagram of a structure of
an embodiment of a map update data processing appa-
ratus according to this application. As shown in FIG. 6,
the apparatus in this embodiment may include: an ob-
taining module 11, a determining module 12, and a send-
ing module 13.
[0144] The obtaining module 11 is configured to obtain
first information from at least one vehicle terminal in a
time window. The first information does not match cor-
responding second information in a local map stored in
the vehicle terminal.
[0145] The determining module 12 is configured to de-
termine, based on the first information, first change in-
formation of the second information and precision infor-
mation and/or confidence information corresponding to
the first change information. The first change information
is information about a difference between the first infor-
mation and the second information.
[0146] The sending module 13 is configured to send
the first change information of the second information
and the precision information and/or the confidence in-
formation corresponding to the first change information
to the at least one vehicle terminal. The precision infor-
mation and/or the confidence information corresponding
to the first change information is used by the vehicle ter-
minal to determine whether to use the first change infor-
mation of the second information.
[0147] Optionally, the second information includes one
or more of the following parameters:
at least one map element in the local map, at least one
map element group in the local map, at least one map
tile in the local map, at least one region in the local map,
and at least one country in the local map.
[0148] The apparatus in this embodiment may be used
to execute the technical solutions of the foregoing meth-
od embodiments. Implementation principles and techni-
cal effects thereof are similar. Details are not described
herein again.
[0149] FIG. 7 is a schematic diagram of a structure of
an embodiment of a map update data processing appa-
ratus according to this application. As shown in FIG. 7,
based on the apparatus shown in FIG. 6, the apparatus
in this embodiment may further include a receiving mod-
ule 14. The receiving module 14 is configured to receive,
from the at least one vehicle terminal, result feedback
information obtained after the first change information is
used.
[0150] The determining module 12 is further config-
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ured to determine second change information of the sec-
ond information based on the result feedback informa-
tion. The second change information of the second infor-
mation is data used to perform map update.
[0151] Optionally, the precision information corre-
sponding to the first change information is a quantity of
vehicle terminals that report the first information in the
time window.
[0152] Alternatively, the precision information corre-
sponding to the first change information is a ratio of a
quantity of vehicle terminals that report the first informa-
tion in the time window to a quantity of all vehicle terminals
that pass through a geographical location corresponding
to the second information in the time window.
[0153] Alternatively, the precision information corre-
sponding to the first change information is error informa-
tion of the first change information.
[0154] Optionally, the confidence information corre-
sponding to the first change information is a maximum
value or a weighted average value of a confidence level
of the first change information in the time window.
[0155] Optionally, when a quantity of map elements
corresponding to the second information is greater than
1, the confidence information corresponding to the first
change information is an average value of confidence
levels of all map elements corresponding to the second
information.
[0156] Optionally, if a transmission delay requirement
of the first information is greater than or equal to a preset
threshold, the apparatus in this embodiment includes a
cloud server.
[0157] The obtaining module 11 is specifically config-
ured to: receive the first information sent by the at least
one vehicle terminal; or
receive the first information sent by the at least one ve-
hicle terminal through a first device.
[0158] Further, the sending module 13 is further con-
figured to:
before the receiving module 14 receives the first infor-
mation sent by the at least one vehicle terminal through
the first device, send, to the first device, information used
to request the first information.
[0159] Optionally, if a transmission delay requirement
of the first information is less than a preset threshold, the
apparatus in this embodiment includes a second device.
[0160] The obtaining module 11 is specifically config-
ured to: receive the first information sent by the at least
one vehicle terminal.
[0161] Optionally, the second device includes one of
a base station, a roadside unit device, or another vehicle
terminal except the at least one vehicle terminal.
[0162] Optionally, the first information is scrambled by
using vehicle identification information, area identifica-
tion information, or map element identification informa-
tion.
[0163] Alternatively, the first information is initialized
by using vehicle identification information, area identifi-
cation information, or map element identification infor-

mation.
[0164] Optionally, if a transmission delay requirement
of the first information is less than a preset threshold, the
apparatus in this embodiment includes a cloud server,
and an amount of first information whose transmission
delay requirement is less than the preset threshold is less
than or equal to an amount of first information whose
transmission delay requirement is greater than or equal
to the preset threshold.
[0165] The apparatus in this embodiment may be used
to execute the technical solutions of the foregoing meth-
od embodiments. Implementation principles and techni-
cal effects thereof are similar. Details are not described
herein again.
[0166] FIG. 8 is a schematic diagram of a structure of
a vehicle terminal according to this application. As shown
in FIG. 8, the vehicle terminal in this embodiment may
include a sending module 21, a receiving module 22, and
a determining module 23.
[0167] The sending module 21 is configured to send
first information to a computing apparatus. The first in-
formation does not match corresponding second infor-
mation in a local map stored in the vehicle terminal, and
the first information is used by the computing apparatus
to determine first change information of the second in-
formation and precision information and/or confidence
information corresponding to the first change informa-
tion. The first change information is information about a
difference between the first information and the second
information.
[0168] The receiving module 22 is configured to re-
ceive the first change information of the second informa-
tion and the precision information and/or the confidence
information corresponding to the first change information
sent by the computing apparatus.
[0169] The determining module 23 is configured to de-
termine, based on the precision information and/or the
confidence information corresponding to the first change
information, whether to use the first change information
of the second information.
[0170] Further, the second information may include
one or more of the following parameters:
at least one map element in the local map, at least one
map element group in the local map, at least one map
tile in the local map, at least one region in the local map,
and at least one country in the local map.
[0171] Further, the sending module 21 is further con-
figured to:
send, to the computing apparatus, result feedback infor-
mation obtained after the first change information is used.
[0172] Further, the precision information correspond-
ing to the first change information is a quantity of vehicle
terminals that report the first information in a time window.
[0173] Alternatively, the precision information corre-
sponding to the first change information is a ratio of a
quantity of vehicle terminals that report the first informa-
tion in a time window to a quantity of all vehicle terminals
that pass through a geographical location corresponding
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to the second information in a time window.
[0174] Alternatively, the precision information corre-
sponding to the first change information is error informa-
tion of the first change information.
[0175] Further, the confidence information corre-
sponding to the first change information is a maximum
value or a weighted average value of a confidence level
of the first change information in the time window.
[0176] Further, when a quantity of map elements cor-
responding to the second information is greater than 1,
the confidence information corresponding to the first
change information is an average value of confidence
levels of all map elements corresponding to the second
information.
[0177] Further, the first information is scrambled by us-
ing vehicle identification information, area identification
information, or map element identification information.
[0178] Alternatively, the first information is initialized
by using vehicle identification information, area identifi-
cation information, or map element identification infor-
mation.
[0179] The apparatus in this embodiment may be used
to execute the technical solutions of the foregoing meth-
od embodiments. Implementation principles and techni-
cal effects thereof are similar. Details are not described
herein again.
[0180] FIG. 9 is a schematic diagram of a structure of
a map update data processing apparatus according to
this application. The map update data processing appa-
ratus 100 includes:
a memory 101 and a processor 102.
[0181] The memory 101 is configured to store compu-
ter programs.
[0182] The processor 102 is configured to execute the
computer programs stored in the memory, to implement
the map update data processing method in the foregoing
embodiments. For details, refer to related descriptions in
the foregoing method embodiments.
[0183] Optionally, the memory 101 may be independ-
ent, or may be integrated with the processor 102.
[0184] When the memory 101 is a component inde-
pendent of the processor 102, the map update data
processing apparatus 100 may further include:
a bus 103, configured to connect the memory 101 and
the processor 102.
[0185] Optionally, this embodiment further includes a
communications interface 104. The communications in-
terface 104 may be connected to the processor 102
through the bus 103. The processor 102 may control the
communications interface 103 to implement the forego-
ing receiving and sending functions of the map update
data processing apparatus 100.
[0186] The apparatus may be configured to perform
the steps and/or procedures corresponding to the server
in the foregoing method embodiments.
[0187] FIG. 10 is a schematic diagram of a structure
of a vehicle terminal according to this application. The
vehicle terminal 200 includes:

a memory 201 and a processor 202.
[0188] The memory 201 is configured to store compu-
ter programs.
[0189] The processor 202 is configured to execute the
computer programs stored in the memory, to implement
the map update data processing method in the foregoing
embodiments. For details, refer to related descriptions in
the foregoing method embodiments.
[0190] Optionally, the memory 201 may be independ-
ent, or may be integrated with the processor 202.
[0191] When the memory 201 is a component inde-
pendent of the processor 202, the vehicle terminal 200
may further include:
a bus 203, configured to connect the memory 201 and
the processor 202.
[0192] Optionally, this embodiment further includes a
communications interface 204. The communications in-
terface 204 may be connected to the processor 202
through the bus 203. The processor 202 may control the
communications interface 203 to implement the forego-
ing receiving and sending functions of the vehicle termi-
nal 200.
[0193] The apparatus may be configured to perform
the steps and/or procedures corresponding to the server
in the foregoing method embodiments.
[0194] This application further provides a readable
storage medium. The readable storage medium stores
execution instructions. When at least one processor of
the map update data processing apparatus executes the
execution instructions, the map update data processing
apparatus performs the map update data processing
method provided in the foregoing implementations.
[0195] This application further provides a readable
storage medium. The readable storage medium stores
execution instructions. When at least one processor of a
vehicle terminal executes the execution instructions, the
vehicle terminal performs the map update data process-
ing method provided in the foregoing implementations.
[0196] This application further provides a program
product. The program product includes execution in-
structions, and the execution instructions are stored in a
readable storage medium. At least one processor of a
map update data processing apparatus may read the ex-
ecution instructions from the readable storage medium,
and the at least one processor executes the execution
instructions, so that the map update data processing ap-
paratus implements the map update data processing
method provided in the foregoing implementations.
[0197] A person of ordinary skill in the art may under-
stand that all or some of the foregoing embodiments may
be implemented by using software, hardware, firmware,
or any combination thereof. When software is used to
implement the embodiments, all or some of the embod-
iments may be implemented in a form of a computer pro-
gram product. The computer program product includes
one or more computer instructions. When the computer
program instructions are loaded and executed on a com-
puter, the procedure or functions according to the em-
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bodiments of the present application are all or partially
generated. The computer may be a general-purpose
computer, a dedicated computer, a computer network,
or another programmable apparatus. The computer in-
structions may be stored in a computer-readable storage
medium or may be transmitted from a computer-readable
storage medium to another computer-readable storage
medium. For example, the computer instructions may be
transmitted from a website, computer, server, or data
center to another website, computer, server, or data cent-
er in a wired (for example, a coaxial cable, an optical
fiber, or a digital subscriber line (DSL)) or wireless (for
example, infrared, radio, or microwave) manner. The
computer-readable storage medium may be any usable
medium accessible by a computer, or a data storage de-
vice, such as a server or a data center, integrating one
or more usable media. The usable medium may be a
magnetic medium (for example, a floppy disk, a hard disk,
or a magnetic tape), an optical medium (for example, a
DVD), a semiconductor medium (for example, a solid-
state drive Solid State Disk (SSD)), or the like.

Claims

1. A map update data processing method, comprising:

obtaining, by a computing apparatus, first infor-
mation from at least one vehicle terminal in a
time window, wherein the first information does
not match corresponding second information in
a local map stored in the vehicle terminal;
determining, by the computing apparatus based
on the first information, first change information
of the second information and precision infor-
mation and/or confidence information corre-
sponding to the first change information, where-
in the first change information is information
about a difference between the first information
and the second information; and
sending, by the computing apparatus, the first
change information of the second information
and the precision information and/or the confi-
dence information corresponding to the first
change information to the at least one vehicle
terminal, wherein the precision information
and/or the confidence information correspond-
ing to the first change information is used by the
vehicle terminal to determine whether to use the
first change information of the second informa-
tion.

2. The method according to claim 1, wherein the sec-
ond information comprises one or more of the fol-
lowing parameters:
at least one map element in the local map, at least
one map element group in the local map, at least
one map tile in the local map, at least one region in

the local map, and at least one country in the local
map.

3. The method according to claim 1 or 2, wherein the
method further comprises:

receiving, by the computing apparatus from the
at least one vehicle terminal, result feedback in-
formation obtained after the first change infor-
mation is used; and
determining, by the computing apparatus, sec-
ond change information of the second informa-
tion based on the result feedback information,
wherein the second change information of the
second information is data used to perform map
update.

4. The method according to any one of claims 1 to 3,
wherein the precision information corresponding to
the first change information is a quantity of vehicle
terminals that report the first information in the time
window; or

the precision information corresponding to the
first change information is a ratio of a quantity
of vehicle terminals that report the first informa-
tion in the time window to a quantity of all vehicle
terminals that pass through a geographical lo-
cation corresponding to the second information
in the time window; or
the precision information corresponding to the
first change information is error information of
the first change information.

5. The method according to any one of claims 1 to 4,
wherein the confidence information corresponding
to the first change information is a maximum value
or a weighted average value of a confidence level of
the first change information in the time window.

6. The method according to any one of claims 1 to 4,
wherein when a quantity of map elements corre-
sponding to the second information is greater than
1, the confidence information corresponding to the
first change information is an average value of con-
fidence levels of all map elements corresponding to
the second information.

7. The method according to claim 1, wherein if a trans-
mission delay requirement of the first information is
greater than or equal to a preset threshold, the com-
puting apparatus is a cloud server; and
the obtaining, by a computing apparatus, first infor-
mation from at least one vehicle terminal in a time
window comprises:

receiving, by the computing apparatus, the first
information sent by the at least one vehicle ter-
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minal; or
receiving, by the computing apparatus, the first
information sent by the at least one vehicle ter-
minal through a first device.

8. The method according to claim 7, wherein before the
receiving, by the computing apparatus, the first in-
formation sent by the at least one vehicle terminal
through a first device, the method further comprises:
sending, by the computing apparatus to the first de-
vice, information used to request the first information.

9. The method according to claim 1, wherein if a trans-
mission delay requirement of the first information is
less than a preset threshold, the computing appara-
tus is a second device; and
the obtaining, by a computing apparatus, first infor-
mation from at least one vehicle terminal in a time
window comprises:
receiving, by the computing apparatus, the first in-
formation sent by the at least one vehicle terminal.

10. The method according to claim 9, wherein the sec-
ond device comprises one of a base station, a road-
side unit device, or another vehicle terminal except
the at least one vehicle terminal.

11. The method according to any one of claims 1 to 10,
wherein the first information is scrambled by using
vehicle identification information, area identification
information, or map element identification informa-
tion; or
the first information is initialized by using vehicle
identification information, area identification infor-
mation, or map element identification information.

12. The method according to claim 1, wherein if a trans-
mission delay requirement of the first information is
less than a preset threshold, the computing appara-
tus is a cloud server, and an amount of first informa-
tion whose transmission delay requirement is less
than the preset threshold is less than or equal to an
amount of first information whose transmission delay
requirement is greater than or equal to the preset
threshold.

13. A map update data processing method, comprising:

sending, by a vehicle terminal, first information
to a computing apparatus, wherein the first in-
formation does not match corresponding sec-
ond information in a local map stored in the ve-
hicle terminal, the first information is used by the
computing apparatus to determine first change
information of the second information and pre-
cision information and/or confidence informa-
tion corresponding to the first change informa-
tion, and the first change information is informa-

tion about a difference between the first infor-
mation and the second information;
receiving, by the vehicle terminal, the first
change information of the second information
and the precision information and/or the confi-
dence information corresponding to the first
change information from the computing appara-
tus; and
determining, by the vehicle terminal based on
the precision information and/or the confidence
information corresponding to the first change in-
formation, whether to use the first change infor-
mation of the second information.

14. The method according to claim 13, wherein the sec-
ond information comprises one or more of the fol-
lowing parameters:
at least one map element in the local map, at least
one map element group in the local map, at least
one map tile in the local map, at least one region in
the local map, and at least one country in the local
map.

15. The method according to claim 13 or 14, wherein the
method further comprises:
sending, by the vehicle terminal to the computing
apparatus, result feedback information obtained af-
ter the first change information is used.

16. The method according to any one of claims 13 to 15,
wherein the precision information corresponding to
the first change information is a quantity of vehicle
terminals that report the first information in a time
window; or

the precision information corresponding to the
first change information is a ratio of a quantity
of vehicle terminals that report the first informa-
tion in a time window to a quantity of all vehicle
terminals that pass through a geographical lo-
cation corresponding to the second information
in a time window; or
the precision information corresponding to the
first change information is error information of
the first change information.

17. The method according to any one of claims 13 to 16,
wherein the confidence information corresponding
to the first change information is a maximum value
or a weighted average value of a confidence level of
the first change information in the time window.

18. The method according to any one of claims 13 to 16,
wherein when a quantity of map elements corre-
sponding to the second information is greater than
1, the confidence information corresponding to the
first change information is an average value of con-
fidence levels of all map elements corresponding to
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the second information.

19. The method according to any one of claims 13 to 18,
wherein the first information is scrambled by using
vehicle identification information, area identification
information, or map element identification informa-
tion; or
the first information is initialized by using vehicle
identification information, area identification infor-
mation, or map element identification information.

20. A map update data processing apparatus, compris-
ing:

an obtaining module, configured to obtain first
information from at least one vehicle terminal in
a time window, wherein the first information does
not match corresponding second information in
a local map stored in the vehicle terminal;
a determining module, configured to determine,
based on the first information, first change infor-
mation of the second information and precision
information and/or confidence information cor-
responding to the first change information,
wherein the first change information is informa-
tion about a difference between the first infor-
mation and the second information; and
a sending module, configured to send the first
change information of the second information
and the precision information and/or the confi-
dence information corresponding to the first
change information to the at least one vehicle
terminal, wherein the precision information
and/or the confidence information correspond-
ing to the first change information is used by the
vehicle terminal to determine whether to use the
first change information of the second informa-
tion.

21. The apparatus according to claim 20, wherein the
second information comprises one or more of the
following parameters:
at least one map element in the local map, at least
one map element group in the local map, at least
one map tile in the local map, at least one region in
the local map, and at least one country in the local
map.

22. The apparatus according to claim 20 or 21, wherein
the apparatus further comprises:

a receiving module, configured to receive, from
the at least one vehicle terminal, result feedback
information obtained after the first change infor-
mation is used, wherein
the determining module is further configured to
determine second change information of the
second information based on the result feed-

back information, wherein the second change
information of the second information is data
used to perform map update.

23. The apparatus according to any one of claims 20 to
22, wherein the precision information corresponding
to the first change information is a quantity of vehicle
terminals that report the first information in the time
window; or

the precision information corresponding to the
first change information is a ratio of a quantity
of vehicle terminals that report the first informa-
tion in the time window to a quantity of all vehicle
terminals that pass through a geographical lo-
cation corresponding to the second information
in the time window; or
the precision information corresponding to the
first change information is error information of
the first change information.

24. The apparatus according to any one of claims 20 to
23, wherein the confidence information correspond-
ing to the first change information is a maximum val-
ue or a weighted average value of a confidence level
of the first change information in the time window.

25. The apparatus according to any one of claims 20 to
23, wherein when a quantity of map elements cor-
responding to the second information is greater than
1, the confidence information corresponding to the
first change information is an average value of con-
fidence levels of all map elements corresponding to
the second information.

26. The apparatus according to claim 20, wherein if a
transmission delay requirement of the first informa-
tion is greater than or equal to a preset threshold,
the apparatus comprises a cloud server; and

the obtaining module is specifically configured
to: receive the first information sent by the at
least one vehicle terminal; or
receive the first information sent by the at least
one vehicle terminal through a first device.

27. The apparatus according to claim 26, wherein the
sending module is further configured to:
before the receiving module receives the first infor-
mation sent by the at least one vehicle terminal
through the first device, send, to the first device, in-
formation used to request the first information.

28. The apparatus according to claim 20, wherein if a
transmission delay requirement of the first informa-
tion is less than a preset threshold, the apparatus
comprises a second device; and
the obtaining module is specifically configured to:
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receive the first information sent by the at least one
vehicle terminal.

29. The apparatus according to claim 28, wherein the
second device is one of a base station, a roadside
unit device, or another vehicle terminal except the
at least one vehicle terminal.

30. The apparatus according to any one of claims 20 to
29, wherein the first information is scrambled by us-
ing vehicle identification information, area identifica-
tion information, or map element identification infor-
mation; or
the first information is initialized by using vehicle
identification information, area identification infor-
mation, or map element identification information.

31. The apparatus according to claim 20, wherein if a
transmission delay requirement of the first informa-
tion is less than a preset threshold, the apparatus
comprises a cloud server, and an amount of first in-
formation whose transmission delay requirement is
less than the preset threshold is less than or equal
to an amount of first information whose transmission
delay requirement is greater than or equal to the pre-
set threshold.

32. A vehicle terminal, comprising:

a sending module, configured to send first infor-
mation to a computing apparatus, wherein the
first information does not match corresponding
second information in a local map stored in the
vehicle terminal, the first information is used by
the computing apparatus to determine first
change information of the second information
and precision information and/or confidence in-
formation corresponding to the first change in-
formation, and the first change information is in-
formation about a difference between the first
information and the second information;
a receiving module, configured to receive the
first change information of the second informa-
tion and the precision information and/or the
confidence information corresponding to the first
change information sent by the computing ap-
paratus; and
a determining module, configured to determine,
based on the precision information and/or the
confidence information corresponding to the first
change information, whether to use the first
change information of the second information.

33. The vehicle terminal according to claim 32, wherein
the second information comprises one or more of
the following parameters:
at least one map element in the local map, at least
one map element group in the local map, at least

one map tile in the local map, at least one region in
the local map, and at least one country in the local
map.

34. The vehicle terminal according to claim 32 or 33,
wherein the sending module is further configured to:
send, to the computing apparatus, result feedback
information obtained after the first change informa-
tion is used.

35. The vehicle terminal according to any one of claims
32 to 34, wherein the precision information corre-
sponding to the first change information is a quantity
of vehicle terminals that report the first information
in a time window; or

the precision information corresponding to the
first change information is a ratio of a quantity
of vehicle terminals that report the first informa-
tion in a time window to a quantity of all vehicle
terminals that pass through a geographical lo-
cation corresponding to the second information
in a time window; or
the precision information corresponding to the
first change information is error information of
the first change information.

36. The vehicle terminal according to any one of claims
32 to 35, wherein the confidence information corre-
sponding to the first change information is a maxi-
mum value or a weighted average value of a confi-
dence level of the first change information in the time
window.

37. The vehicle terminal according to any one of claims
32 to 35, wherein when a quantity of map elements
corresponding to the second information is greater
than 1, the confidence information corresponding to
the first change information is an average value of
confidence levels of all map elements corresponding
to the second information.

38. The vehicle terminal according to any one of claims
32 to 37, wherein the first information is scrambled
by using vehicle identification information, area iden-
tification information, or map element identification
information; or
the first information is initialized by using vehicle
identification information, area identification infor-
mation, or map element identification information.

39. A map update data processing apparatus, compris-
ing:

a memory, configured to store program instruc-
tions; and
a processor, configured to: when the program
instructions in the memory are invoked and ex-
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ecuted, perform the map update data process-
ing method according to any one of claims 1 to
12.

40. A vehicle terminal, comprising:

a memory, configured to store program instruc-
tions; and
a processor, configured to: when the program
instructions in the memory are invoked and ex-
ecuted, perform the map update data process-
ing method according to any one of claims 13
to 19.

41. A readable storage medium, wherein the readable
storage medium stores execution instructions, and
when at least one processor of a map update data
processing apparatus executes the execution in-
structions, the map update data processing appara-
tus performs the map update data processing meth-
od according to any one of claims 1 to 12.

42. A readable storage medium, wherein the readable
storage medium stores execution instructions, and
when at least one processor of a vehicle terminal
executes the execution instructions, the vehicle ter-
minal performs the map update data processing
method according to any one of claims 13 to 19.

43. A map update data processing system, comprising
the map update data processing apparatus accord-
ing to any one of claims 13 to 24 and the vehicle
terminal according to any one of claims 32 to 38.
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